A missense mutation within the helix initiation motif of the keratin K71 gene underlies autosomal dominant woolly hair/hypotrichosis.
Woolly hair (WH) is an abnormal variant of tightly curled hair, which is frequently associated with hypotrichosis. Non-syndromic forms of WH can show either autosomal-dominant WH (ADWH) or autosomal-recessive WH (ARWH) inheritance patterns. ARWH has recently been shown to be caused by mutations in either the lysophosphatidic acid receptor 6 (LPAR6) or lipase H (LIPH) gene. More recently, a mutation in the keratin K74 (KRT74) gene has been reported to underlie ADWH. Importantly, all of these genes are abundantly expressed in the inner root sheath (IRS) of human hair follicles. Besides these findings, the molecular mechanisms underlying hereditary WH have not been fully disclosed. In this study, we identified a Japanese family with ADWH and associated hypotrichosis. After exclusion of known causative genes, we discovered the heterozygous mutation c.422T>G (p.Phe141Cys) within the helix initiation motif of the IRS-specific keratin K71 (KRT71) gene in affected family members. We demonstrated that the mutant K71 protein led to disruption of keratin intermediate filament formation in cultured cells. To our knowledge, it is previously unreported that the KRT71 mutation is associated with a hereditary hair disorder in humans. Our findings further underscore the crucial role of the IRS-specific keratins in hair follicle development and hair growth in humans.